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Ovarian carcinoma classification
High grade serous carcinoma
Low grade serous carcinoma
Carcinosarcoma

Where next?



Classification of Ovarian Epithelial Tumours

Origin Fallopian Tube Endometriosis Unclear
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Diagnostic Biomarkers and Beyond

Primary ovarian carcinoma

ORIGINAL ARTICLE / \
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Histotype and Outcome
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McFarlane et al, Front Oncol 2024; 14: 1399979

Scottish cohort, n = 2082



Overall survival (%)
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Outline

Ovarian carcinoma classification
High grade serous carcinoma
Low grade serous carcinoma
Carcinosarcoma

Where next?



Case

~emale aged 59

Right iliac fossa pain
Laparoscopy revealed ascites, large left ovarian mass,

omental cake and possible peritoneal disease.

Left ovarian biopsies and peritoneal fluid received
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BRCA Mutant Ovarian Carcinoma - “BRCAness”

NF1 loss [
RB1 loss [@

PTEN loss [

CCNE1 amplification [
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* Superior survival

Ben David Y et al. J Clin Oncol 2002;20:463-6.
Tan DS et al. J Clin Oncol 2008;26:5530-6.
Ledermann J et al. Lancet Oncol 2014;15:852-61.
Moore et al. N Engl J Med 2018; 379: 2495-2505
DiSilvestro et al. J Clin Oncol 2023; 41: 609-617

HRR Deficient

[ Germline BRCAL
I Germline BRCAZ
[0 Somatic BRCAL
I somatic BRCAZ

methyla:

A

Time (months)

[ enisy amplification
[l Other HRR genes

B BRCA patients
Non-hereditary
30 4

P— 001 P=.076

25
20+ P = 002
15
10

- |

0
1stto 2nd line  2nd to 3rd line

Superior response rate to
multiple lines of platinum
and prolonged platinum-
free interval

" 3rd to 4th line

Frogressi on-free survival (%)

B Patients with BRCA mutation (n=136)

Olaparib Placebo
674 (35%)  46/62(74%)
Median PFS, months (95% CI) 112 (8.3-NC) 43 (3.0-5-4)
HR 0-18 (95% Cl 0-10-0-31); p<0-0001

Events/total patients (%)

* Sensitivity to PARP
inhibitors



Genomic Features of High-grade Serous Ovarian Carcinoma

B RB1 loss B Germline BRCA1 mutation
CINF1 loss B Germline BRCA2 mutation
B PTEN loss B Somatic BRCAI mutation
B Somatic BRCA2 mutation
HR proficient — @ Other HR proficient O BRCA1 methylation _ HR deficient
O CCNE1 amplification 3 RAD51C methylation

O EMSY amplification/overexpression
B 7P53 mutation [ Non-BRCA HR gene mutation
B Other p53 pathway

defects B RAD51B loss

—

Courtesy of Robb Hollis

The Journal of Pathology: Clinical Research

J Pathol Clin Res November 2023; 9: 442448 _
Published online 28 July 2023 in Wiley Online Library

(wileyonlinelibrary.com). DOI: 10.1002/¢jp2.336

RAD51 as a biomarker for homologous recombination deficiency TP53 Wild'type high grade serous carcinoma?

in high-grade serous ovarian carcinoma: robustness and : :

interobserver variability of the RAD51 test PathObIOInghu,nl\jﬁrtta IInM d Pathol 2021: 34:490-501
ui et al, Mod Patho ; 34:490-
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Claire JH Kramer' ©©, Alba LIop-Guevara2 . Elisa Yaniz-Galende® , Benedetta Pellegrino™
Natalja T ter Haar' © Andrea Herencia—Ropero2 . Nicoletta Campanini4'5, Antonino Musolino™ @,
Tjalling Bosse' ©, Alexandra Leary® ©, Violeta Serra” @ and Maaike PG Vreeswijk®*
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Low Grade Serous Carcinoma

e Associated with serous borderline tumours, which may
show a micropapillary growth pattern

e Implants are by definition non-invasive and may be
desmoplastic or non-desmoplastic

e Invasive deposits should be termed low grade serous
carcinoma



Case

Female aged 45

Emergency admission with abdominal pain

CT suggested dermoid cyst

At laparotomy, disease involving uterus and colon

Received TAH, BSO, omentum, sigmoid colon, peritoneal biopsy
and washings

Bilateral cystic ovarian masses 140 x 90 x 70 and 85 x 80 x 50 mm
with surface papillary excrescences

Sections from right ovarian tumour and uterine serosa
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Diagnosis

Serous Borderline Ovarian Tumour with
Non-Invasive Desmoplastic Implants



Case

Female aged 28

Multiple peritoneal nodules on CT and complex ovarian
mass

Biopsy from right chest wall lesion

Numerous tiny fragments of tissue measuring 10 x 10 mm
In aggregate
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Diagnosis

Low-grade Serous Carcinoma



Low Grade Serous Tumours

BRAF and KRAS mutation common in borderline and
invasive tumours (60-65%)

TP53 mutation absent and usually diploid

Fewer karyotypic and other molecular abnormalities
than high-grade tumours

Diagnosis

— Two-tier grading system based on nuclear atypia alone
e Malpica A et al Am J Surg Pathol 2007; 31: 1168-74
— WT1/p53 immunohistochemistry useful but DNA sequencing

may be required

Treatment

— Differences in chemosensitivity
e Santillan A et al Int J Gynecol Cancer 2007; 17: 601-606

— Emerging role for MEK inhibitors (e.g. trametinib)
e Gershenson DM et al Lancet 2022; 399: 541-553



Low-grade Serous Carcinoma

>

Disease-specific survival (%)
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Hollis et al, Sci Rep 2023; 13: 7681



Low-grade Serous Carcinoma

O KRAS mutation
O BRAF mutation
O NRAS mutation 500
O Other MAPK mutation

B USP9X mutation oh |II I i -_IIII I |I III I IIJI_LII“_II

O EIFIAX mutation
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High grade transformation of low grade serous carcinoma?

e Some evidence but rare

e Requires rigorous morphological and molecular
assessment

e More work needed at the interface between low grade and
high grade serous carcinoma

— TP53 wild type high grade serous carcinoma?

— High grade transformation of low grade serous carcinoma without TP53
mutation?

e Important to avoid diagnostic and clinical confusion

Garg K et al. Int J Gynecol Pathol 2012; 31:423-8
Boyd C & McCluggage WG. Am J Surg Pathol 2012;36:368-75
Strickland AL et al. Int J Gynecol Pathol 2023;42:241-246



arcinosarcoma

e Not just high-grade serous carcinoma
with a sarcomatous component

e Associated with poorer outcome than
high-grade serous carcinoma,
independent of epithelial type

e Can molecular features help to
predict more aggressive behaviour in
endometrioid and high-grade serous
carcinomas?

Hollis RL et al. BrJ Cancer 2022; 127: 1034-1042




Carcinosarcoma

Epithelialtype EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
Sarcomatype ENEEEEEEEEEEEEEEEEEEEEEEEEEEEEE EEEEEEEEEEN

Epithelial WT] EEEEEEESEESEESESEESESSSEESEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
Epithelial p53 EEEEEEEEE EEEEEEEESEEEEEEEEEEEEEEEEEN SEEEEEEEE SESSEEENSEEEEEEEEEEEE B SEEEEEEEE

Dominance smEE EEE H HEEE EE EE EEE  SESEEEEE EEEEE § EEN E EN EEEEEE [ ] | EEE B EEE E EE
Metastases m = EE EEN EE EEE H EEEEEE EE SEEE ®E = = HE EE R R E EE
Chondrosarcoma sEEEEEEEEEEEEEEEN EEEEEEEEE
Rhabdomyosarcoma mm EEEEEEEEEEEEEN [
Liposarcoma m
Squamous [ ] | | | EEN HEE
STIC H EE [ EEEN
Endometrioisis il (1] ]
Agec ENEEEEEENNEEEEEEENEEEEEENE NN NN NN NSNS NN NN EEEEEEE
FIGOstage smEE EEEEEEEEEEEEEE SESESEEEEENEEEEEEEEEEEEEEEEEEEEEEEEENEEEEE EEEEEEEEEEEEEEEEEEE
Neoadjuvant [ [ [ [
Residual disease - ~
Epithelial type Epithelial WT1 Dominant population Chondrosarcoma Squamous Patient age Neoadjuvant
W High grade serous M Positive 0O >70% carcinoma M Yes M Yes l <55 M Yes
0O Endometrioid O Negative 0 >70% sarcoma ONo ONo 2 ONo
Sarcoma type Epithelial p53 Em;xf%io o onl Rhabdomyosarcoma STIC present 280 Recidual dicazea
B Heterologous ® Wild-type pattern PRy, W Yes W Yes FIGO stage O No visible RD
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O NE - other O NE — no evaluable mets ONo ONA

Hollis RL et al. BrJ Cancer 2022; 127: 1034-1042
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Carcinosarcoma — Copy Number Alteration
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Carcinosarcoma — Copy Number Alteration
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Carcinosarcoma — microRNA Analysis
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Age at diagnosis (years)

Carcinosarcoma vs High-Grade Serous Carcinoma

P <0.0001 b P=0.025 - P=0.001 Multivariable HR 0.31, 95% CI 0.23-0.40

d
.
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o (@)
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1
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Time (years)

Hollis RL et al. BrJ Cancer 2022; 127: 1034-1042



Ovarian Epithelial Tumours

Origin Fallopian Tube Endometriosis Unclear
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Future Directions

Primary ovarian carcinoma

e Improved accuracy of N
primary diagnosis 23

AND AND

e Improved stratification Riapng_ . Fesssmas
within tumour types for _RXs
therapy

PR neg.

e Development of novel o e
therapies based on s
improved understanding A @
of tumour type and N [
stratification




Antibody-Drug Conjugates

e A range of targets — HER2, FRa (FOLR1), TROP2, CD30 etc
e Mirvetuximab soravtansine-gynx

— FDA approved for FRa-Positive, Platinum-Resistant Ovarian
Cancer

— FOLR1 IHC as companion diagnostic

Dumentet et al, Nat Rev Drug Discov 2023; 22: 641-661 (ADC review)
Dilawari et al, Clin Cancer Res 2023; 29: 3835-3840 (FDA approval summary)
Bogani et al, Int J Gynecol Cancer 2024; 34: 469-477 (Clinical review)
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